Flow-injection manifolds are described which allow the preconcentration of lead 
Introduction
A number of applications of flow-injection techniques have been made to flame atomic absorption spectrometry [1] . Although manifolds can be connected directly to the nebulizer, the response of the spectrometer is dependent on the flow rate ofsample into the nebulizer [2] , and some adjustment to the manifold may be required. The optimum flow rate for maximum response when the sample enters the nebulizer as a discrete sample plug can be different from that found for analysis of a continuous sample stream.
Several batch methods of preconcentration have been developed including solvent extraction, precipitation, immobilization and electrodeposition. Most of these have been adapted to the flow-injection format for which retention on a small column of immobilized reagent appears most attractive, due to its simplicity. The manifolds which have been previously described operate using the injection of a large sample volume either by timed flow switching (timed injection) [3, 4] or by using a large sample loop in an injection valve [5] [6] [7] . This second option does not allow the sample size to be varied without changing the size of the sample loop, unless multiple injections are made. In theory, timed injection should allow the sample volume to be infinitely varied. When the column is placed just before the nebulizer [5] [6] [7] 
Detection limits
The original manifold was modified as described above to include an injection valve for the injection of eluent.
Calibrations were generated from solutions containing 0, 10, 20 and 30 ng m1-1 lead, five preconcentration and elution cycles being performed for each solution. Elution was performed by injecting M hydrochloric acid. Detection limits were calculated from the resulting calibration curves [9] .
Results and discussion
The results obtained from the preconcentration of solutions at various flow rates are presented in. table 2. These results show that the efficiency ofpreconcentration decreases by 3% when the sample flow rate is increased from 2"64 ml min-1 to 4"86 ml min-1. If the flow rate is Figure 6 . Effect of pH on lead preconcentration: A, 0"2 #g ml-1; B, 0"4 #g ml-C, 1"0 #g ml-. 
